and periarticular symptoms in the general population. At the very least, this report is not very supportive of self-report questionnaires as a component of a primary prevention strategy for RA.
The report also illustrates that to prepare for prevention studies we need a more exhaustive biological classification of RA, a diagnosis currently based mostly on clinical grounds. Clinicians have known for a long time that what we call RA likely consists of a number of different diseases 6 . The use of the more sensitive 2010 classification criteria may even compound the problem by introducing more heterogeneity among patients with early inflammatory arthritis (EIA) classified as RA 7 . One obvious dividing line within RA is the presence or absence of autoantibodies. There is strong evidence that anti-CCP2-positive and negative RA patients differ in genomic associations, environmental exposure, and their response to specific medications 8 . Logically, preclinical predictors of seropositive and seronegative RA should also differ. But the antibody division of RA may not be as clean as was initially thought. About one-half of EIA patients are RF and/or anti-CCP2 antibody-positive at diagnosis 9, 10 . However, in individual patients with EIA, autoantibodies may convert or revert, while conversion appears to be prevented in some patients treated early 9, 10, 11 . Differences in midterm outcomes between seropositive and seronegative RA also appear blunted by early and intensive treatment 10, 12 . A number of more recent RA-associated antibodies, sometimes found in RF and anti-CCP2 negative sera, are also emerging. For example, anti-Sa antibody positivity has low sensitivity but high specificity for RA 10, 13 . While anti-CCP2 antibodies were found in 19% of FDR of NAN patients with RA, no FDR was positive for anti-Sa, although 61% of NAN RA expressed anti-Sa 14 . This suggests that finding anti-Sa in an asymptomatic individual might indicate a highly committed status suggestive of impending RA. New antibodies to citrullinated 15 and homocitrullinated (or carbamylated) antigens are also frequently present in patients without RF or anti-CCP2 16 . The pathogenic pathways leading to the production of these antibodies targeting antigens produced under very different See Joint symptoms in RA, page 818
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We suggest one needs to go beyond autoantibodies to dissect preclinical RA. As synovia from asymptomatic individuals will remain mostly inaccessible, we must assume that biomarkers identified in peripheral blood adequately represent the rheumatoid processes in tissues. Detailed molecular characterization of biomarkers in blood of early and very early RA and EIA patients will be required to define discrete pathogenic subsets. This approach should identify more homogeneous patient subgroups as well as biomarkers already present at some point before symptom onset. Measures of levels of inflammation markers and of multiple cytokines 17 are already promising, at least as signs of impending onset of clinical disease, although they may be early consequences rather than villains in the preclinical RA processes. We know that environmental exposures (e.g., tobacco smoke, pneumoconiosis) facilitate, speed up, or amplify RA development and severity. As a consequence, in combination with stable genomic DNA markers such as HLA-DR alleles, environmentally modifiable biomarkers merit strong consideration. Recent technological advances now allow the determination of epigenetic modifications of DNA in peripheral blood cells 18, 19 , as well as the use of RNA-based assays to define expression patterns of a large variety of genes. Like autoantibodies, these more recent potential biomarkers also need to be studied prospectively in large cohorts of asymptomatic individuals, some of whom will eventually develop RA, before their use in prevention strategies should be contemplated.
One must also consider the difficulties of prevention strategies dealing with low-incidence disease. Ideally, biomarkers should be detectable from a few months to a few years before RA development to facilitate testing of prevention strategies. Similarly, biomarkers with high positive LR are required. Even a pre-RA marker found to be 99% specific and 99% sensitive (positive LR of 99) would only raise the post-test probabilities for RA to less than 30% when applied to the general population. A set of complementary biomarkers will thus be needed to obtain sufficient predictive power. As multiple pathogenic pathways likely lead to chronic arthritis, any potential biomarker will inevitably have low sensitivity for RA as a whole. Therefore, high specificity will be required to give biomarkers positive LR sufficient to be clinically useful. Optimal combinations and sequences of use of biomarkers need to be defined before submitting still asymptomatic patients to potentially toxic preventive interventions.
This brings us to the social acceptability of screening for preclinical RA. For example, large prevention programs exist for uterine cervix cancer, with a lifetime incidence close to that of RA in women. Because of high rates of false positives and significant morbidity associated with the existing programs, screening strategies are being rationalized 20 . Would such an effort be acceptable to prevent RA, often misperceived as a "mild" disease by decision makers? What would be the effects of screening positive for preclinical RA in the absence of proven preventive treatments? How much toxicity would be acceptable for a partially effective preventive treatment? The answers would be more positive if changes in environmental exposures (e.g., tobacco cessation, diet supplementation), rather than drugs, were shown to be effective to postpone or prevent RA development in susceptible individuals.
Thus, preclinical RA identification remains a distant objective. In the meantime, what can we do now to help individuals developing RA and EIA? We can make sure that current effective treatments are provided earlier and more consistently. Early diagnosis and treatment is still not the rule for Canadian individuals developing RA 21 . We are still failing to identify most patients early enough, and many of the diagnosed ones do not get optimal treatment. Rheumatologists depend on proper identification and referral by astute PCP to be able to deliver treatment to the right person at the right time. Similar to what is being done with other diseases of interest to rheumatologists 22 , we need structured health programs to strengthen and facilitate collaboration between primary care physicians (PCP) and rheumatologists. We also need to support cohorts of EIA, especially those that combine exemplary clinical data with multiple sources of biomarkers (e.g., serum, DNA, RNA, cells). Careful analysis of these cohorts should reveal reliable biomarkers that may ultimately sound an alarm indicating when to intervene in individuals who remain asymptomatic. After all, implementing RA prevention may well represent the cheapest and most definitive solution to that chronic invalidating and frequently lethal disease.
